Functionalization of 8-17 DNAzymes modulates catalytic efficiency and divalent metal ion preference.
8-17 and 17E DNAzyme are being explored as biosensors for metal ions and RNA motifs of interest, more sensitive and efficient DNAzymes are required to meet the practical applications. Their similarity in the catalytic cores and differences in catalytic efficiency and metal ion dependence initiated great interest about the contribution of the catalytic residues. Functionalization of four adenine residues in the catalytic cores of 8-17 DNAzyme and 17E was conducted with amino, guanidinium, and imidazolyl groups. In the bulge loops of 8-17 and 17E, N6-(3-aminopropyl)-2'-deoxyadenosine (residue 1) at A15 led to new DNAzymes 8-17DZ-A15-1 and 17E-A15-1, with much more efficient cleavage ability in the Ca2+-mediated reaction and the greater preference for Ca2+ over Mg2+ than 8-17 DNAzyme and 17E, respectively, especially with a concentration-dependent increase of the selectivity, which is different from most DNAzymes with the similar dependence on both Mg2+ and Ca2+. With this kind of post-selection modification on 8-17 DNAzymes, for the first time, the catalytic efficiency and metal ion selectivity could be positively modulated. It is also helpful for the catalyic mechanistic studies of these DNAzymes, especially, the role of the unconserved A15 should be emphasized.